Introduction
In this paper, all graphs are assumed to be simple, i.e., without any loops and multiple edges. A graph G of order 2n is called weakly equipartite if for every partition of V (G) into two sets A and B of n vertices each, the subgraphs of G induced by A and B are isomorphic. If there is an automorphism of G mapping A onto B then G is called equipartite ([4] ). Plainly, every equipartite graph is weakly equipartite.
Theorem 1. [4, Theorem 13] A graph G of order 2n is weakly equipartite if and only if it is one of the following graphs:
2nK 1 , nK 2 , 2C 4 , K n,n \ nK 2 , and 2K n or one of their complements K 2n , K 2n \ nK 2 , K 8 \ 2C 4 , 2K n + nK 2 and K n,n .
It is interesting that the graphs in the theorem above are also equipartite. Therefore, we have:
Corollary 2. [4, Corollary 14] A graph G of order 2n is equipartite if and only if it is weakly equipartite.
According to [4, Section 5] , a relaxation of the notion of equipartite graphs seems to be of some interest: A graph G of order 2n is called degree-equipartite if for every n-element set A ⊆ V (G), the degree sequences of the induced subgraphs G[A] and G[V (G)\A] are the same. Grünbaum et al [4, Problem 1] asked: Which graphs G are degree-equipartite? In particular, is there a degree-equipartite graph which is not equipartite?
By the definition of a degree-equipartite graph, one can immediately conclude that:
Proposition 3. The complement of a degree-equipartite graph is also degree-equipartite.
In this paper, we show that:
Theorem 4. A graph of even order is degree-equipartite if and only if it is weakly equipartite.
We prove this theorem through some modifications of the machinery of P. Kelly and D. Merriell in [5] .
The notion of a weakly equipartite graph was initially introduced by Kelly and Merriell in [5] , but they have a different terminology. Indeed, their phrase for a weakly equipartite graph, is a graph which "has all bisections" and they reach to the same characterization of such graphs as in Theorem 1 ([5, Theorems 4, 5] ). But if we carefully look at all statements proved there, that are for characterizing graphs which have all bisections, we find that the proofs can be modified for characterizing degree-equipartite graphs. In fact, Kelly . We provide a proof for characterizing disconnected degree-equipartite graphs (Theorem 6 below) and modify other proofs of [5] to be applicable to connected degree-equipartite graphs.
Proofs and Techniques
First, we state the following theorem from [5] which is intriguing in its own right.
Theorem 5. [5, Theorem 1] An even order graph G is regular if and only if for every partition of V (G) into two equal-sized sets A and B, the induced subgraphs G[A] and G[B] have the same number of edges.
By the theorem above, we conclude that every degree-equipartite graph of order 2n is regular with degree, say k. When k = 0, we have the empty graph, and when k = 1 we get nK 2 ; both degree-equipartite. So, let us study the case k > 1. First, we characterize all disconnected degreeequipartite graphs.
Theorem 6. If G is a disconnected k-regular degree-equipartite graph of order 2n with k > 1, then it consists of two components; these are either two complete graphs of order n or else are two 4-cycles.
Proof. Let G 1 , . . . , G h denote the components of G with the corresponding orders 2 To characterize connected degree-equipartite graphs, we follow the approach of Kelly and Merriell in [5] with somewhat different proofs. For a vertex v of a graph G, denote by N (v) the set of neighbours of v in G. Also, we putN(v) = N (v) ∪ {v} and
To begin, we adopt Lemmas 1 and 2 of [5] for degree-equipartite graphs: 
Proof. We prove this lemma in three steps. Let u be any vertex of G. First, we show that Furthermore, we have still a vertex, say w n−k , of degree k in G[B 1 ] which belongs to F (u), too. Therefore, |F (u)| ≥ n − k.
Second, we prove that |F (u)| < n − 1. In contrary, suppose that
], then as before w ∈ F (u); switch it with some vertex x in A 1 which has a neighbour in B 1 . Such a vertex x exists in A 1 because G is connected. Continuing in this way, we finally arrive at two disjoint n-subsets A 2 and B 2 of V (G) such that A 2 ⊆ F (u),N (u) ⊆ B 2 , and G[B 2 ] has no isolated vertex. Now switch u and a vertex z in A 2 that has a neighbour in B 2 . Let A 3 = (A 2 \ {z}) ∪ {u} and B 3 = (B 2 \ {u}) ∪ {z}. Then G[A 3 ] has the isolated vertex u, while G[B 3 ] has not, because k > 1. This contradiction shows that |F (u)| < n − 1.
Third, consider an n-subset C of V (G) such that u ∈ C, F (u) ⊆ C, and N (u) ⊆ D, where D = V (G) \ C. Since every vertex of D which is not in N (u) has some neighbour in N (u), so the isolated vertex, say s, of G[D] corresponding to u ∈ C is in N (u). Then N (s) ⊆ C. Since N (s) and F (u) both are subsets of C and disjoint, we have
Now we apply the techniques of Theorem 5 of [5] to connected degree-equipartite graphs.
Theorem 9. If G is a connected k-regular degree-equipartite graph of order 2n with
Proof. Let u be an arbitrary vertex of G. This contradiction shows that k = n − 1, and hence there exist n−1 k−1 = n − 1 elements in C. Thus, we have n − 1 isolated vertices in G[N (u)], i.e., N (u) is a stable set in G. Now consider A 1 = F (u) ∪ N (u) which is a stable n-subset of V (G). Hence B 1 = V (G) \ A 1 is also a stable set. It follows that G is a (n − 1)-regular bipartite graph, and in fact G = K n,n \ nK 2 .
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Now, we are ready to characterize all degree-equipartite graphs, which results in Theorem 4. 
